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(54) ARRAY SUBSTRATE AND MANUFACTURING METHOD THEREOF, AND DISPLAY DEVICE

(57) The present disclosure provides an array sub-
strate, a manufacturing method of an array substrate,
and a display device. The array substrate includes: a
base substrate (100); a first signal line (110), extending
in a first direction and located on the base substrate (100);
a second signal line (120), extending in a second direc-
tion and located on a side of the first signal line (110)
away from the base substrate (100) and insulated with
the first signal line (110), the first direction and the second
direction crossing with each other. A side of the first signal
line (110) facing the second signal line (120) is provided
with a groove (111), the groove (111) is located at a cross-
ing region between the first signal line (110) and the sec-
ond signal line (120), in the crossing region, an othero-
graphic projection of the second signal line (120) on the
base substrate (100) completely falls into an orthographic
projection of the groove (111) on the base substrate
(100). The array substrate reduces a thickness of the first
signal line at the crossing region between the first signal
line and the second signal line, to increase a distance
between the first signal line and the second signal line
at the crossing region, so as to effectively reduce a risk
of short circuit between the first signal line and the second
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Description

CROSS REFERENCE OF RELATED APPLICATIONS

[0001] The present application claims priority of China
Patent application No. 201710601282.4 filed on July 21,
2017, the content of which is incorporated in its entirety
as portion of the present application by reference herein.

TECHNICAL FIELD

[0002] At least one embodiment of the present disclo-
sure relates to an array substrate, a manufacturing meth-
od thereof, and a display device.

BACKGROUND

[0003] At present, thin film transistor liquid crystal dis-
play (TFT-LCD) which has the dominant position in flat
panel display market is a display that needs to rely on a
backlight for display. The main structure of the display
includes an array substrate, a liquid crystal layer, and a
color filter substrate, and the array substrate can deter-
mine the resolution and viewing angle of the thin film
transistor liquid crystal display.

SUMMARY

[0004] At least one embodiment of the present disclo-
sure provides an array substrate including: a base sub-
strate; a first signal line extending in a first direction on
the base substrate; and a second signal line extending
in a second direction, located at a side of the first signal
line away from the base substrate, and insulated from
the first signal line, and the first direction and the second
direction crossing with each other. A side of the first signal
line facing the second signal line is provided with a
groove, and the groove is located at a crossing region
between the first signal line and the second signal line,
at the crossing region, an orthographic projection of the
second signal line on the base substrate completely falls
into an orthographic projection of the groove on the base
substrate.
[0005] For example, in the array substrate provided by
an embodiment of the present disclosure, the first signal
line further includes a first portion and a second portion
which are located on two sides of the groove, the first
portion includes a first connection portion connected with
the groove, and the second portion includes a second
connection portion connected with the groove, in the sec-
ond direction, a maximum size of the groove is greater
than a size of at least one selected from the group con-
sisting of the first connection portion and the second con-
nection portion.
[0006] For example, in the array substrate provided by
an embodiment of the present disclosure, the array sub-
strate further includes: a first insulating layer, located be-
tween the first signal line and the second signal line.

[0007] For example, in the array substrate provided by
an embodiment of the present disclosure, the array sub-
strate further includes: a second insulating layer, located
between the first signal line and the second signal line.
An orthographic projection of the second insulating layer
on the base substrate and an orthographic projection of
the groove on the base substrate are completely over-
lapped, in a direction perpendicular to the base substrate,
a thickness of the second insulating layer is equal to a
depth of the groove, so as to compensate a height dif-
ference between a surface of the first signal line or the
first insulating layer away from the base substrate and
the base substrate due to the groove.
[0008] For example, in the array substrate provided by
an embodiment of the present disclosure, the second
insulating layer is located between the first insulating lay-
er and the first signal line, or between the first insulating
layer and the second signal line.
[0009] For example, in the array substrate provided by
an embodiment of the present disclosure, in a direction
perpendicular to the substrate, a ratio of a depth of the
groove and a thickness of a portion of the first signal line
excluding the groove is less than 1:2.
[0010] For example, in the array substrate provided by
an embodiment of the present disclosure, one of the first
signal line and the second signal line is a scanning line,
and the other one of the first signal line and the second
signal line is a data line.
[0011] At least one embodiment of the present disclo-
sure provides a manufacturing method of an array sub-
strate, including: forming a first signal line extending in a
first direction on a substrate; forming a groove on a side
of the first signal line away from the base substrate; form-
ing a second signal line extending in a second direction
above the first signal line. The second signal line and the
first signal line are insulated from each other, the first
direction and the second direction cross with each other,
the groove is located at a crossing region between the
first signal line and the second signal line, at the crossing
region, an orthographic projection of the second signal
line on the base substrate completely falls into an ortho-
graphic projection of the groove on the base substrate.
[0012] For example, in the manufacturing method of
the array substrate provided by an embodiment of the
present disclosure, forming the groove includes: forming
a first insulating layer on the first signal line; etching the
first insulating layer at the crossing region to form a via
hole to expose the first signal line; and etching an ex-
posed portion of the first signal line to form the groove.
[0013] For example, in the manufacturing method of
the array substrate provided by an embodiment of the
present disclosure, before forming the second signal line,
the manufacturing method further includes: filling the
groove and the via hole with an insulating material. The
groove is filled with the insulating material to form a sec-
ond insulating layer, a surface of the second insulating
layer is flushed with a surface of the first signal line, and
the via hole is filled with the insulating material to make
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a thickness of the first insulating layer uniform.
[0014] For example, in the manufacturing method of
the array substrate provided by an embodiment of the
present disclosure, forming the groove includes: forming
a photoresist pattern on the first signal line; and etching
the first signal line by using the photoresist pattern as a
mask to form the groove.
[0015] For example, in the manufacturing method of
the array substrate provided by an embodiment of the
present disclosure, the first signal line and the groove
are patterned by one mask plate and formed by a half
tone mask process.
[0016] For example, in the manufacturing method of
the array substrate provided by an embodiment of the
present disclosure, before forming the second signal line,
the manufacturing method further includes: filling the
groove with an insulating material to form a second in-
sulating layer, a surface of the second insulating layer
being flushed with a surface of the first signal line; and
forming a first insulating layer on the first signal line and
the second insulating layer.
[0017] For example, in the manufacturing method of
the array substrate provided by an embodiment of the
present disclosure, before forming the second signal line,
the manufacturing method further includes: forming a first
insulating layer on the first signal line, a portion of the
first insulating layer which is located at the groove being
formed as a concave portion; and filling the concave por-
tion with an insulating material to form a second insulating
layer, a surface of the second insulating layer being
flushed with a surface of the first insulating layer.
[0018] For example, in the manufacturing method of
the array substrate provided by an embodiment of the
present disclosure, the first signal line further includes a
first portion and a second portion which are located on
two sides of the groove, and the first portion includes a
first connection portion connected with the groove, the
second portion includes a second connection portion
connected with the groove, forming the first signal line
includes: patterning the first signal line to make a maxi-
mum size of the first signal line at a position where the
groove is to be formed greater than a size of at least one
selected from the group consisting of the first connection
portion and the second connection portion in the second
direction.
[0019] For example, in the manufacturing method of
the array substrate provided by an embodiment of the
present disclosure, in a direction perpendicular to the
substrate, a ratio of a depth of the groove and a thickness
of a portion of the first signal line excluding the groove is
less than 1: 2.
[0020] At least one embodiment of the present disclo-
sure provides a display device including the array sub-
strate provided in any one of the above embodiments.

BRIEF DESCRIPTION OF THE DRAWINGS

[0021] In order to clearly illustrate the technical solution

of embodiments of the present disclosure, the drawings
of the embodiments will be briefly described in the fol-
lowing, it is obvious that the drawings in the description
are only related to some embodiments of the present
disclosure and not limited to the present disclosure.

Fig. 1 is a partial schematic diagram of an array sub-
strate;
Fig. 2 is a partial schematic diagram of an array sub-
strate provided by an embodiment of the present dis-
closure;
Fig. 3A is a partial schematic planar diagram of a
groove and a first signal line nearby provided by an
example of an embodiment of the present disclosure;
Fig. 3B is a partial planar diagram of a groove and
a first signal line nearby provided by another exam-
ple of an embodiment of the present disclosure;
Fig. 4A is a partial sectional diagram of an array sub-
strate provided by an example of an embodiment of
the present disclosure;
Fig. 4B is a partial sectional diagram of an array sub-
strate provided by another example of an embodi-
ment of the present disclosure; and
Fig. 5 is a schematic flow diagram of a manufacturing
method of an array substrate provided by an embod-
iment of the present disclosure.

DETAILED DESCRIPTION

[0022] In order to make objects, technical details and
advantages of the embodiments of the disclosure appar-
ent, the technical solutions of the embodiments will be
described in a clearly and fully understandable way in
connection with the drawings related to the embodiments
of the disclosure. Apparently, the described embodi-
ments are just a part but not all of the embodiments of
the disclosure. Based on the described embodiments
herein, those skilled in the art can obtain other embodi-
ment(s), without any inventive work, which should be
within the scope of the disclosure.
[0023] Unless otherwise defined, all the technical and
scientific terms used herein have the same meanings as
commonly understood by one of ordinary skill in the art
to which the present disclosure belongs. The terms "first,"
"second," etc., which are used in the present disclosure,
are not intended to indicate any sequence, amount or
importance, but distinguish various components. Also,
the terms "comprise," "comprising," "include," "includ-
ing," etc., are intended to specify that the elements or the
objects stated before these terms encompass the ele-
ments or the objects and equivalents thereof listed after
these terms, but do not preclude the other elements or
objects. "On," "under," "right," "left" and the like are only
used to indicate relative position relationship, and when
the position of the object which is described is changed,
the relative position relationship may be changed accord-
ingly.
[0024] Fig. 1 is a partial schematic diagram of an array
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substrate. As illustrated by Fig. 1, the array substrate
includes a gate line 11 on the base substrate 10, and a
data line 12 on a side of the gate line 11 away from the
base substrate 10, and an insulating layer (not shown in
Fig. 1) provided between the data line 12 and the gate
line 11 to insulate the two from each other.
[0025] The gate line 11 and the data line 12 cross each
other to define a pixel unit in which the pixel electrode 13
is disposed. The array substrate further includes a thin
film transistor including a gate electrode, a source elec-
trode 15 and a drain electrode 14, the gate line 11 is
connected with the gate electrode to control opening and
closing of the thin film transistor, the data line 12 is con-
nected with the source electrode 15, and the pixel elec-
trode 13 is connected with the drain electrode 14, and
the data line 12 inputs a voltage signal required for dis-
playing an image to the pixel electrode 13 through the
thin film transistor to achieve displaying of a display panel
including the array substrate.
[0026] In the study, inventor(s) of the present disclo-
sure notices that: in a process for manufacturing an array
substrate, due to the instability of the equipment and the
influence of the environment, it is easy for the array sub-
strate to have defects, thereby affecting the quality of the
thin film transistor liquid crystal display. A common defect
is the short circuit (i.e., Data Gate Short, DGS) phenom-
enon occurring at a crossing region between the data
line and the gate line. So far, the way to reduce the chanc-
es of DGS is mainly relying on the improvement of the
environment, which cannot prevent the occurrence of
DGS from the source.
[0027] Embodiments of the present disclosure provide
an array substrate, a manufacturing method thereof, and
a display device. The array substrate includes: a base
substrate; a first signal line extending in a first direction
on the base substrate; a second signal line extending in
a second direction, and located on a side of the first signal
line away from the base substrate and insulated with the
first signal line, the first direction and the second direction
crossing with each other. A side of the first signal line
facing the second signal line is provided with a groove,
and the groove is located at a crossing region between
the first signal line and the second signal line, at the cross-
ing region, an orthographic projection of the second sig-
nal line on the base substrate completely falls into an
orthographic projection of the groove on the base sub-
strate. In the array substrate provided by the embodi-
ments of the present disclosure, a thickness of the first
signal line at the crossing region between the first signal
line and the second signal line is reduced, that is, a groove
is disposed in the first signal line at the crossing region
between the first signal line and the second signal line,
so as to increase a distance between the first signal line
and the second signal line at the crossing region, thereby
increasing a thickness of an insulating layer at the cross-
ing region between the first signal line and the second
signal line without increasing a thickness of the array
substrate. The array substrate effectively reduces a risk

of short circuit between the first signal line and the second
signal line, improves a product yield, and reduces the
costs without affecting the performance of the array sub-
strate.
[0028] Hereinafter, the array substrate, the manufac-
turing method of the array substrate, and the display de-
vice provided by the embodiments of the present disclo-
sure will be described with reference to the accompany-
ing drawings.
[0029] An embodiment of the present disclosure pro-
vides an array substrate. Fig. 2 is a partial schematic
view of an array substrate provided by an embodiment
of the present disclosure. As illustrated by Fig. 2, the
array substrate includes: a base substrate 100; a first
signal line 110 extending in a first direction, that is, an X
direction, and a second signal line 120 extending in a
second direction, that is, a Y direction which are located
on the base substrate 100. The second signal line 120
is located on a side of the first signal line 110 away from
the base substrate 100 and insulated with the first signal
line 110, the first direction and the second direction cross
with each other. The present embodiment is described
by taking a case where the X direction and the Y direction
are perpendicular to each other as an example, but is
not limited thereto. In the present embodiment, the
groove 111 is disposed on a side of the first signal line
110 facing the second signal line 120, as illustrated by
Fig. 2, the groove 111 is located at a crossing region
between the first signal line 110 and the second signal
line 120. At the crossing region, an orthographic projec-
tion of the second signal line 120 on the base substrate
100 completely falls into an orthographic projection of
the groove 111 on the base substrate 100. In the array
substrate provided in the present embodiment, a thick-
ness of the first signal line at the crossing region between
the first signal line and the second signal line is reduced,
that is, the groove is disposed in the first signal line at
the crossing region between the first signal line and the
second signal line, so as to increase a distance between
the first signal line and the second signal line at the cross-
ing region, thereby increasing a thickness of an insulating
layer at the crossing region between the first signal line
and the second signal line without increasing a thickness
of the array substrate. The array substrate effectively re-
duces a risk of short circuit between the first signal line
and the second signal line, improves a product yield, and
reduces the costs without affecting the performance of
the array substrate.
[0030] It should be noted that, at the crossing region,
the configuration that an orthographic projection of the
second signal line 120 on the base substrate 100 com-
pletely falls into an orthographic projection of the groove
111 on the base substrate 100 includes: at the crossing
region, the orthographic projection of the second signal
line 120 on the base substrate 100 and the orthographic
projection of the groove 111 on the base substrate 100
are completely overlapped, or the orthographic projec-
tion of the second signal line 120 on the base substrate
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100 is a part of the orthographic projection of the groove
111 on the base substrate 100. In addition, the first di-
rection and the second direction can be interchangeable,
and the present embodiment is not limited thereto.
[0031] For example, the groove 111 can be disposed
in the first signal line 110 located at at least one crossing
region between the first signal line 110 and the second
signal line 120. The present embodiment is described by
taking a case where the groove 111 is disposed in the
first signal line 110 at all crossing regions between the
first signal line 110 and the second signal line 120 as an
example, but is not limited thereto.
[0032] For example, one of the first signal line 110 and
the second signal line 120 is a scanning line, and the
other one of the first signal line 110 and the second signal
line 120 is a data line; that is, the first signal line 110 is
a scanning line, and the second signal line 120 is a data
line, or the first signal line 110 is a data line, and the
second signal line 120 is a scanning line. The present
embodiment is not limited thereto.
[0033] For example, as illustrated by Fig. 2, in the array
substrate, the first signal lines 110 and the second signal
lines 120 cross each other to define a pixel unit in which
the pixel electrode 160 is disposed. The array substrate
further includes a thin film transistor including a gate elec-
trode, a source electrode 151 and a drain electrode 152.
The first signal line 110 is connected with the gate elec-
trode to control opening and closing of the thin film tran-
sistor, and the second signal line 120 is connected with
the source electrode 151. The pixel electrode 160 is con-
nected with the drain electrode 152, and the second sig-
nal line 120 inputs a voltage signal required for displaying
an image to the pixel electrode 160 through the thin film
transistor to achieving displaying of a display panel in-
cluding the array substrate. Herein, a case where the first
signal line 110 is a scanning line, and the second signal
line 120 is a data line is described as an example.
[0034] For example, a material of the base substrate
100 can be made of one or more materials selected from
the group consisting of glass, polyimide, polycarbonate,
polyacrylate, polyetherimide, and polyethersulfone. The
present embodiment includes but is not limited thereto.
[0035] For example, a material of the first signal line
110 and the second signal line 120 can include one or
more materials selected from the group consisting of cop-
per, silver, aluminum, molybdenum, titanium, platinum,
gold, and chromium, and the present embodiment is not
limited thereto. For example, the material of the first sig-
nal line 110 and the second signal line 120 can further
include one or a combination of ones selected from the
group consisting of indium tin oxide, indium zinc oxide,
zinc oxide, indium oxide, and indium gallium oxide.
[0036] For example, Fig. 3A is a partial planar diagram
of a groove and a first signal line nearby provided by an
example of an embodiment of the present disclosure. As
illustrated by Fig. 2 and Fig. 3A, the first signal line 110
further includes a first portion 112 and the second portion
115 which are located on two sides of the groove 111,

the first portion 112 includes a first connection portion
113 connected with the groove 111, and the second por-
tion 115 includes a second connection portion 114 con-
nected with the groove 111. In the second direction, that
is, the Y direction, a maximum size of the groove 111 is
greater than a size of the first connection portion 113
and/or the second connection portion 114. For example,
in the Y direction, upon the sizes of the first connection
portion 113 and the second connection portion 114 being
equal, the maximum size of the groove 111 is greater
than the sizes of the first connection portion 113 and the
second connection portion 114; in the Y direction, upon
the sizes of the first connection portion 113 and the sec-
ond connection portion 114 being different, the maximum
size of the groove 111 is greater than the size of at least
one selected from the group consisting of the first con-
nection portion 113 and the second connection portion
114.
[0037] It should be noted that, Fig. 2 is a schematic
diagram of the present embodiment, the first connection
portion and the second connection portion are portions
directly connected with the groove, and in the second
direction, the size of the first connection portion can be
smaller than a size of the first portion excluding the first
connection portion, a size of the second connection por-
tion can be smaller than a size of the second portion
excluding the second connection portion. The present
embodiment is not limited thereto. For example, in the
second direction, the size of the first connection portion
can be equal to a size of the first portion excluding the
first connection portion, a size of the second connection
portion can be equal to a size of the second portion ex-
cluding the second connection portion. Namely, in the
second direction, other portions of the whole first signal
line excluding the groove have the same size, which is
smaller than that of the groove.
[0038] For example, as illustrated by Fig. 3A, it is as-
sumed that a thickness perpendicular to the base sub-
strate 100 of the first signal line 110 located at a position
where the groove 111 is located is d, the resistivity is ρ,
and a length in the X direction is L2, and a length in the
Y direction is L1. Thus, the resistance of the first signal
line 110 at the position where the groove 111 is located
is R=(ρ∗L2)/(d∗L1). The size of the first connection portion
113 and the second connection portion 114 directly con-
nected to the two sides of the groove 111 in the Y direction
is L0, and L1>L0. Although the thickness d of the first
signal line 110 at the position where the groove 111 is
located is reduced, L1 is increased, so that the resistance
of the first signal line at the crossing region between the
first signal line 110 and the second signal line 120 in Fig.
2 can remain substantially unchanged by adjusting the
value of d∗L1. It should be noted that, the present exam-
ple is described by taking a case where a planar shape
(i.e., an orthographic projection on the base substrate)
of the groove is a regular rectangular shape as an exam-
ple, but is not limited thereto.
[0039] For example, Fig. 3B is a partial planar diagram
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of a groove and a first signal line nearby according to
another example of an embodiment of the present dis-
closure. As illustrated by Fig. 3B, the difference from Fig.
3A is that the planar shape (i.e., an orthographic projec-
tion on the base substrate) of the groove in the present
example is not a regular rectangular shape, that is, an
edge of the groove 111 extending in the X direction in
the present example may not be a straight line, may be
a curved type as illustrated by Fig. 3B, or may be a folded
line type, and the present example is not limited thereto,
as long as the maximum size of the groove 111 is greater
than the size of the first connection portion 113 and/or
the second connection portion 114 in the second direc-
tion to ensure the resistance of the first signal line 110
at the crossing region between the first signal line 110
and the second signal line 120 remain substantially un-
changed with respect to the array substrate shown in Fig.
1.
[0040] For example, Fig. 4A is a partial sectional dia-
gram of an array substrate according to an example of
an embodiment of the present disclosure. As illustrated
by Fig. 4A, the array substrate further includes a first
insulating layer 130 between the first signal line 110 and
the second signal line 120 to insulate the first signal line
110 and the second signal line 120 with each other, so
as to prevent a short circuit (i.e., Data Gate Short, DGS)
from occurring.
[0041] For example, a material of the first insulating
layer 130 can include an inorganic material such as a
metal oxide, a metal sulfide, or a metal nitride. The
present embodiment is not limited thereto. For example,
the material of the first insulating layer 130 can further
include one or a combination of ones selected from the
group consisting of polyimide, polyamide, polycarbonate,
and epoxy resin.
[0042] For example, as illustrated by Fig. 4A, the array
substrate provided in the present example further in-
cludes a second insulating layer 140 between the first
signal line 110 and the second signal line 120, and the
second insulating layer 140 in the present example is
located between the first insulating layer 130 and the first
signal line 110. An orthographic projection of the second
insulating layer 140 on the base substrate 100 and an
orthographic projection of the groove 111 on the base
substrate 100 are completely overlapped with each other.
In a direction perpendicular to the base substrate 100,
that is, the Z direction, a thickness of the second insulat-
ing layer 140 is equal to a depth of the groove 111, so
as to compensate a height difference generated by the
groove 111 in the first signal line 110, that is, the second
insulating layer 140 in the present example is used to fill
the groove 111 to compensate the height difference be-
tween a surface of the first signal line 110 away from the
base substrate 100 and the base substrate 100 due to
the groove 111. With respect to the array substrate pro-
vided in Fig. 1, the thickness of the second insulating
layer in the array substrate provided by the present ex-
ample is an increased thickness of the insulating layer

at the crossing region between the first signal line and
the second signal line. Thus, the second insulating layer
in the present example effectively reduces a risk of short
circuit between the first signal line and the second signal
line without increasing the thickness of the array sub-
strate, thereby improving the product yield, and reducing
the costs.
[0043] For example, the second insulating layer 140
can be made of the same material as the first insulating
layer 130, or a material of the second insulating layer 140
is different from that of the first insulating layer 130, the
present embodiment is not limited thereto.
[0044] For example, Fig. 4B is a partial sectional dia-
gram of an array substrate provided by another example
of an embodiment of the present disclosure. As illustrated
by Fig. 4B, the difference from Fig. 4A is that the second
insulating layer 140 in the present example is located
between the first insulating layer 130 and the second
signal line 120 to compensate a height difference of a
surface of the first insulating layer 130 away from the
base substrate 100 and the base substrate 100 due to
the groove 111. That is, upon the first insulating layer
130 being directly located on a side of the first signal line
110 away from the base substrate 100, because the first
signal line 110 is provided with the groove 111, the first
insulating layer 130 located on the groove 111 is also
formed with a concave portion in exactly the same shape
and size as the groove 111, and the second insulating
layer 140 located on a side of the first insulating layer
130 away from the base substrate 100 can be used to
fill the concave groove in the first insulating layer 130, so
as to eliminate the height difference of a surface of the
first insulating layer 130 away from the base substrate
100 and the base substrate 100. Therefore, the thickness
of the second insulating layer in the present example is
an increased thickness of the insulating layer at the cross-
ing region between the first signal line and the second
signal line, and the second insulating layer effectively
reduces a risk of short circuit between the first signal line
and the second signal line without increasing the thick-
ness of the array substrate, thereby improving the prod-
uct yield, and reducing the costs.
[0045] For example, as illustrated by Figs. 4A and 4B,
in a direction perpendicular to the base substrate 100, a
ratio of a depth of the groove 111 and a thickness of a
portion of the first signal line 110 excluding the groove
111 is less than 1:2, that is, a ratio of the thickness of the
first signal line 110 at the position where the groove 111
is located and the thickness of the portion of the first
signal line 110 excluding the groove 111 is greater than
1:2, so as to prevent the first signal line 110 at the position
where the groove 111 is located from occurring fracture.
[0046] Another embodiment of the present disclosure
provides a manufacturing method of an array substrate.
Fig. 5 is a schematic flow diagram of a manufacturing
method of an array substrate according to an embodi-
ment of the present disclosure. As illustrated by Fig. 5,
the manufacturing method includes the following steps.
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[0047] S201: forming a first signal line extending in a
first direction on a base substrate.
[0048] S202: forming a groove on a side of the first
signal line away from the base substrate.
[0049] S203: forming a second signal line extending in
a second direction above the first signal line, wherein the
second signal line and the first signal line are insulated
from each other, the first direction and the second direc-
tion cross each other, and the groove is located at a cross-
ing region between the first signal line and the second
signal line, at the crossing region, an orthographic pro-
jection of the second signal line on the base substrate
completely falls into an orthographic projection of the
groove on the base substrate.
[0050] It should be noted that, at the crossing region,
the configuration that the orthographic projection of the
second signal line on the base substrate completely falls
into the orthographic projection of the groove on the base
substrate includes: at the crossing region, the ortho-
graphic projection of the second signal line on the base
substrate and the orthographic projection of the groove
on the base substrate are completely overlapped, or the
orthographic projection of the second signal line on the
base substrate is only a part of the orthographic projec-
tion of the groove on the base substrate.
[0051] For example, a metal layer is formed on the
base substrate, a photoresist pattern is formed on the
metal layer, and the metal layer is patterned by using the
photoresist pattern as a mask to form the first signal line.
For example, a wet etching method can be employed to
etch the metal layer to form the first signal line.
[0052] For example, the first signal line and the groove
can be patterned by using different masks, that is, after
the metal layer is patterned by using the photoresist pat-
tern as a mask to form the first signal line, the photoresist
is stripped, and then a subsequent process for forming
the groove is performed.
[0053] For example, a groove can be formed in the first
signal line at at least one crossing region between the
first signal line and the second signal line, the present
embodiment is described by taking a case where the
groove is disposed in the first signal line at all crossing
regions of the first signal line and the second signal line
as an example, but is not limited thereto.
[0054] For example, one of the first signal line and the
second signal line is a scanning line, and the other one
of the first signal line and the second signal line is a data
line, that is, the first signal line is a scanning line, the
second signal line is a data line, or the first signal line is
a data line, and the second signal line is a scanning line,
the present embodiment is not limited thereto.
[0055] For example, in an example of the manufactur-
ing method of the array substrate provided by the present
embodiment, the step of forming the groove includes:
forming a first insulating layer on the first signal line, that
is, forming a first insulating layer on a side of the first
signal line away from the base substrate; etching the first
insulating layer at the crossing region by a location etch-

ing process to form a via hole to expose the first signal
line, for example, a dry etching method can be employed
to etch the first insulating layer at the crossing region to
expose the first signal line at the crossing region; etching
an exposed portion of the first signal line to form the
groove, for example, the first signal line can be wet-
etched with the etched first insulating layer as a mask to
form the groove in the first signal line at the crossing
region. Herein, after the first insulating layer is etched by
a dry etching method, the first insulating layer can be
prevented from being etched again by using a wet etching
method to etch the first signal line.
[0056] For example, in the present example, before
forming the second signal line, the manufacturing method
further includes: filling the groove and the via hole with
an insulating material. Herein, the groove is filled with an
insulating material to form a second insulating layer, and
a surface of the second insulating layer is flushed with a
surface of the first signal line, that is, in a direction per-
pendicular to the base substrate, a thickness of the sec-
ond insulating layer is equal to a depth of the groove, so
as to compensate a height difference between a surface
of the first signal line away from the base substrate and
the base substrate due to the groove. And, the via hole
of the first insulating layer is filled with the insulating ma-
terial to make the thickness of the first insulating layer
uniform, i.e., a surface of the insulating material filled in
the via hole is flushed with a surface of the first insulating
layer. Besides, after the via hole of the present example
is filled with the insulating material, the insulating material
can be regarded as a portion of the first insulating layer,
and the portion and the first insulating layer obtained by
the previous etching process constitute a complete first
insulating layer. The second insulating layer in the
present example is formed between the first signal line
and the first insulating layer, as illustrated by Fig. 4A.
[0057] For example, the step of filling the groove and
the via hole with the insulating material can include: form-
ing an insulating material layer on the first insulating layer,
and the groove and the via hole being filled by the insu-
lating material layer, and after patterning the insulating
material layer, etching and stripping the insulating mate-
rial layer excluding the filling portion, so that a surface of
the insulating material filled in the via hole is flushed with
the surface of the first insulating layer, and the present
embodiment includes but is not limited thereto.
[0058] In the manufacturing method of the array sub-
strate provided in the present embodiment, a thickness
of the first signal line at the crossing region between the
first signal line and the second signal line is reduced, that
is, a groove is disposed in the first signal line at the cross-
ing region between the first signal line and the second
signal line, so as to increase a distance between the first
signal line and the second signal line at the crossing re-
gion, thereby increasing a thickness of the insulating lay-
er at the crossing region between the first signal line and
the second signal line without increasing a thickness of
the array substrate. The manufacturing method of the
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array substrate effectively reduces a risk of short circuit
between the first signal line and the second signal line,
improves a product yield, and reduces the costs without
affecting the performance of the array substrate.
[0059] The thickness of the second insulating layer
formed in the manufacturing method of the array sub-
strate provided by the abovementioned example is an
increased thickness of the insulating layer at the crossing
region between the first signal line and the second signal
line, and therefore, without increasing the thickness of
the array substrate, the second insulating layer in the
present example plays a role of effectively reducing the
risk of short circuit between the first signal line and the
second signal line.
[0060] For example, the material of the first insulating
layer can include an inorganic material such as a metal
oxide, a metal sulfide or a metal nitride. The present em-
bodiment is not limited thereto. For example, the material
of the first insulating layer can further include one or a
combination of more selected from the group consisting
of polyimide, polyamide, polycarbonate, and epoxy resin.
[0061] For example, the second insulating layer in the
present example can be made of the same material as
the first insulating layer; or the second insulating layer
can also be made of a material different from that of the
first insulating layer, in this case, the first insulating layer
can be made of two kinds of materials.
[0062] For example, in another example of the manu-
facturing method of the array substrate provided by the
present embodiment, forming the groove includes: form-
ing a photoresist pattern on the first signal line, for ex-
ample, applying a photoresist on the first signal line, and
performing a patterning process such as exposure and
development to the photoresist to form the photoresist
pattern, the photoresist pattern has the same shape with
the first insulating layer being subjected to a localized
etching process in the previous example; etching the first
signal line by using the photoresist pattern as a mask to
form the groove. For example, the photoresist pattern
exposes the first signal line at the crossing region, and
the exposed portion of first signal line is wet etched to
form the desired groove.
[0063] For example, in the present example, before
forming the second signal line, the manufacturing method
further includes: filling the groove with an insulating ma-
terial to form a second insulating layer, a surface of the
second insulating layer being flushed with a surface of
the first signal line, that is, in a direction perpendicular to
the base substrate, a thickness of the second insulating
layer is equal to a depth of the groove, so as to compen-
sate a height difference between the surface of the first
signal line away from the base substrate and the base
substrate due to the groove; and forming a first insulating
layer on the first signal line. In the present example, the
second insulating layer is formed between the first signal
line and the first insulating layer, as illustrated by Fig. 4A.
[0064] For example, in the present example, the sec-
ond insulating layer can be made of the same material

with the first insulating layer, or a material of the second
insulating layer is different from that of the first insulating
layer.
[0065] For example, in another example of the present
embodiment, before forming the second signal line, the
manufacturing method further includes: forming a first
insulating layer on the first signal line, a portion of the
first insulating layer which is located at the groove being
formed as a concave portion, that is, the first insulating
layer is directly formed on the first signal line, and a por-
tion of the first insulating layer located on the groove has
a concave portion; and filling the concave portion with an
insulating material to form a second insulating layer. A
surface of the second insulating layer is flushed with a
surface of the first insulating layer, that is, the second
insulating layer is located on a side of the first insulating
layer away from the base substrate to compensate the
height difference between the surface of the first insulat-
ing layer away from the base substrate and the base
substrate due to the groove. In the present example, the
second insulating layer is formed between the first insu-
lating layer and the second signal line, as illustrated by
Fig. 4B.
[0066] The second insulating layer formed by using
any of the abovementioned methods can effectively re-
duce the risk of short circuit between the first signal line
and the second signal line without increasing the thick-
ness of the array substrate, thereby improving the prod-
uct yield, and reducing the costs.
[0067] For example, the first signal line and the groove
can also be patterned by using the same mask and
formed by using a half tone mask process. For example,
a metal layer is formed on the base substrate, a photore-
sist layer is formed on the metal layer, and then the pho-
toresist layer is patterned by using a half tone mask proc-
ess to form a photoresist layer having different thickness-
es.
[0068] For example, a thickness H1 of the photoresist
layer located directly above a position where the first sig-
nal line (excluding the groove) is to be formed is greater
than a thickness H2 of the photoresist layer located di-
rectly above a position where the groove is to be formed,
and the thickness H2 is greater than a thickness H3 of
the photoresist layer located directly above a position
where the first signal line is not formed. The photoresist
layer having different thicknesses is processed by an
ashing process and the first signal line with the groove
can be patterned to reduce one mask process, and the
embodiment includes but is not limited thereto. The steps
for forming the first insulating layer and the second signal
line after this are the same as those provided in the
abovementioned examples, and are omitted herein.
[0069] For example, in the manufacturing method of
the array substrate provided in the present embodiment,
upon the first signal line being formed, the first signal line
is subjected to a localized patterning process, so that a
maximum size of the first signal line at a position where
the groove to be etched in the following processes in the
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second direction is slightly greater than a size of a portion
of the first signal line connected to two sides of the groove
in the second direction, that is, the first signal line further
includes a first portion and a second portion which are
located on two sides of the groove, and the first portion
includes a first connection portion connected with the
groove, the second portion includes a second connection
portion connected with the groove, in the second direc-
tion, a maximum size of the first signal line at the position
where the groove is to be formed is greater than a size
of the first connection portion and/or the second connec-
tion portion. Therefore, although the thickness of the first
signal line at the position where the groove is located is
decreased in a direction perpendicular to the base sub-
strate, a size in the second direction is increased, and
thus the resistance of the first signal line at the crossing
region between the first signal line and the second signal
line can remain substantially unchanged with respect to
the array substrate illustrated by Fig. 1 by adjusting the
value of the size in the second direction and the thickness
of the first signal line at the position where the groove is
located.
[0070] For example, a shape of an orthographic pro-
jection of the groove on the base substrate can be a reg-
ular shape such as a regular rectangular shape, or an
irregular shape, the present embodiment is not limited
thereto.
[0071] For example, in a direction perpendicular to the
base substrate, a ratio of a depth of the groove and a
thickness of a portion of the first signal line excluding the
groove is less that 1:2, that is, the ratio of the thickness
of the first signal line at the position where the groove is
located and the thickness of the portion of the first signal
line excluding the groove is greater than 1:2, so as to
prevent the first signal line at the position where the
groove is located from occurring fracture.
[0072] Another embodiment of the present disclosure
provides a display device, including the array substrate
provided by any one of the above embodiments. In the
display device including the array substrate, the thick-
ness of the first signal line at a crossing region between
the first signal line is reduced, that is, a groove is disposed
in the first signal line at the crossing region between the
first signal line and the second signal line, so as to in-
crease a distance between the first signal line and the
second signal line at the crossing region, thereby increas-
ing a thickness of an insulating layer at the crossing re-
gion between the first signal line and the second signal
line without increasing a thickness of the array substrate.
The display device effectively reduces a risk of short cir-
cuit between the first signal line and the second signal
line, improves a product yield, and reduces the costs with-
out affecting the performance of the array substrate.
[0073] For example, the display device can be a dis-
play device such as a liquid crystal display device, an
organic light-emitting diode (OLED) display device, and
any product or component having a display function, such
as a television, a digital camera, a mobile phone, a watch,

a tablet computer, a notebook computer, and a naviga-
tion device that including the display device.
[0074] The following points should to be explained:

(1) Unless otherwise defined, in the embodiments
and accompanying drawings in the present disclo-
sure, the same reference numeral represents the
same meaning.
(2) The accompanying drawings involve only the
structure(s) in connection with the embodiment(s) of
the present disclosure, and other structure(s) can be
referred to common design(s).
(3) For the purpose of clarity, in accompanying draw-
ings for illustrating the embodiment(s) of the present
disclosure, layer(s) or region(s) may be enlarged.
However, it should understood that, in the case in
which a component or element such as a layer, film,
region, substrate or the like is referred to be "on" or
"under" another component or element, it may be
directly on or under the another component or ele-
ment or a component or element is interposed ther-
ebetween.

[0075] The foregoing is only the embodiments of the
present disclosure and not intended to limit the scope of
protection of the present disclosure, alternations or re-
placements which can be easily envisaged by any skilled
person being familiar with the present technical field shall
fall into the protection scope of the present disclosure.
Thus, the protection scope of the present disclosure
should be based on the protection scope of the claims.

Claims

1. An array substrate, comprising:

a base substrate;
a first signal line, extending in a first direction
and located on the base substrate;
a second signal line, extending in a second di-
rection, located on a side of the first signal line
away from the base substrate, and insulated
with the first signal line, the first direction and
the second direction crossing with each other,
wherein a side of the first signal line facing the
second signal line is provided with a groove, the
groove is located at a crossing region between
the first signal line and the second signal line,
at the crossing region, an orthographic projec-
tion of the second signal line on the base sub-
strate completely falls into an orthographic pro-
jection of the groove on the base substrate.

2. The array substrate according to claim 1, wherein
the first signal line further comprises a first portion
and a second portion which are located on two sides
of the groove, the first portion comprises a first con-
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nection portion connected with the groove, the sec-
ond portion comprises a second connection portion
connected with the groove, in the second direction,
a maximum size of the groove is greater than a size
of at least one selected from the group consisting of
the first connection portion and the second connec-
tion portion.

3. The array substrate according to claim 1 or 2, further
comprising:
a first insulating layer, located between the first sig-
nal line and the second signal line.

4. The array substrate according to claim 3, further
comprising:

a second insulating layer, located between the
first signal line and the second signal line,
wherein an orthographic projection of the sec-
ond insulating layer on the base substrate and
an orthographic projection of the groove on the
base substrate are completely overlapped, in a
direction perpendicular to the base substrate, a
thickness of the second insulating layer is equal
to a depth of the groove, so as to compensate
a height difference between a surface of the first
signal line or the first insulating layer away from
the base substrate and the base substrate due
to the groove.

5. The array substrate according to claim 4, wherein
the second insulating layer is located between the
first insulating layer and the first signal line, or be-
tween the first insulating layer and the second signal
line.

6. The array substrate according to any one of claims
1-5, wherein, in a direction perpendicular to the base
substrate, a ratio of a depth of the groove and a thick-
ness of a portion of the first signal line excluding the
groove is less than 1:2.

7. The array substrate according to any one of claims
1-5, wherein one of the first signal line and the sec-
ond signal line is a scanning line, and the other one
of the first signal line and the second signal line is a
data line.

8. A display device, comprising the array substrate ac-
cording to any one of claims 1-7.

9. A manufacturing method of an array substrate, com-
prising:

forming a first signal line extending in a first di-
rection on a base substrate;
forming a groove at a side of the first signal line
away from the base substrate;

forming a second signal line extending in a sec-
ond direction above the first signal line, the sec-
ond signal line and the first signal line being in-
sulated with each other, the first direction and
the second direction crossing with each other,
wherein the groove is located at a crossing re-
gion between the first signal line and the second
signal line, at the crossing region, an ortho-
graphic projection of the second signal line on
the base substrate completely falls into an or-
thographic projection of the groove on the base
substrate.

10. The manufacturing method of the array substrate ac-
cording to claim 9, wherein forming the groove com-
prises:

forming a first insulating layer on the first signal
line;
etching the first insulating layer at the crossing
region to form a via hole to expose the first signal
line; and
etching an exposed portion of the first signal line
to form the groove.

11. The manufacturing method of the array substrate ac-
cording to claim 10, wherein, before forming the sec-
ond signal line, the manufacturing method further
comprises:
filling the groove and the via hole with an insulating
material, wherein the groove is filled with the insu-
lating material to form a second insulating layer, a
surface of the second insulating layer is flushed with
a surface of the first signal line, and the via hole is
filled with the insulating material to make a thickness
of the first insulating layer uniform.

12. The manufacturing method of the array substrate ac-
cording to claim 9, wherein forming the groove com-
prises:

forming a photoresist pattern on the first signal
line; and
etching the first signal line by using the photore-
sist pattern as a mask to form the groove.

13. The manufacturing method of the array substrate ac-
cording to claim 9, wherein the first signal line and
the groove are patterned by one mask plate, and
formed by a half tone mask process.

14. The manufacturing method of the array substrate ac-
cording to claim 12 or 13, wherein, before forming
the second signal line, the manufacturing method
further comprises:

filling the groove with an insulating material to
form a second insulating layer, a surface of the
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second insulating layer being flushed with a sur-
face of the first signal line; and
forming a first insulating layer on the first signal
line and the second insulating layer.

15. The manufacturing method according to claim 12 or
13, wherein, before forming the second signal line,
the manufacturing method further comprises:

forming a first insulating layer on the first signal
line, a portion of the first insulating layer which
is located at the groove being formed as a con-
cave portion; and
filling the concave portion with an insulating ma-
terial to form a second insulating layer, a surface
of the second insulating layer being flushed with
a surface of the first insulating layer.

16. The manufacturing method of the array substrate ac-
cording to claim 10, 12 or 13, wherein the first signal
line further comprises a first portion and a second
portion which are located on two sides of the groove,
the first portion comprises a first connection portion
connected with the groove, the second portion com-
prises a second connection portion connected with
the groove, wherein, forming the first signal line com-
prises:
patterning the first signal line to make a maximum
size of the first signal line at a position where the
groove is to be formed greater than a size of at least
one selected from the group consisting of the first
connection portion and the second connection por-
tion in the second direction.

17. The manufacturing method of the array substrate ac-
cording to any one of claims 9-16, wherein, in a di-
rection perpendicular to the base substrate, a ratio
of a depth of the groove and a thickness of a portion
of the first signal line excluding the groove is less
than 1:2.
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